Texas primary and runoff elections provide an ideal test of the ballot order hypothesis, because ballot order is randomized within each county and there are many counties and contests to analyze. Doing so for all statewide offices contested in the 2014 Democratic and Republican primaries and runoffs yields precise estimates of the ballot order effect across twenty-four different contests. Except for a few high-profile, highinformation races, the ballot order effect is large, especially in down-ballot races and judicial positions. In these, going from last to first on the ballot raises a candidate's vote share by nearly ten percentage points.
legislative positions (Koppell and Steen, 2004) and only two include state judicial positions (Miller and Krosnick, 1998; Chen et al., 2014) .
Given this concentration, a simple average of these studies' findings could obscure many truths about the ballot order effect. This average would conclude that ballot order effects are statistically significant but fairly small: moving from last to first on the ballot would increase a candidate's vote share by less than three percentage points. This may be true for general elections, which dominate the recent literature, but elsewhere this need not always be true, as the table suggests.
These alternatives are somewhat sparsely studied, however. Given the importance of replication in science and the potential sensitivity of the ballot order effect to geographic area, election type, or contest studied, further study of the ballot order effect is needed (as stressed by Chen et al., 2014) .
The state of Texas is an ideal location for such a study. In 2014, it held contested primary and runoff elections in both major political parties for federal legislative positions, a variety of state executive positions, and several judicial positions. It is located in the South, a region unstudied to date. And, in each election, state law requires ballot order to be randomized at the county level, across each of Texas's 254 counties. This randomization, which figuratively (and, in places, literally) amounts to drawing ballot order out of a hat, is unique to the U.S. literature and approximates the ideal "natural experiment" one would wish to have in order to investigate this phenomenon, maximizing the analysis' statistical power and facilitating a examination of the influence of demographic and economic factors on the magnitude of the ballot order effect.
Our findings are striking. We first discover evidence of ballot order manipulation in a small number of high-profile races: the distribution of some candidates' ballot positions deviates notably from that expected by chance. Furthermore, while the ballot order effect is small in high-profile races 2 for U.S. Senator, Governor, and Lt. Governor, it is larger elsewhere; in down-ballot judicial elections it equals or exceeds ten percentage points, the largest estimated effect in the modern U.S. literature.
These effects vary little with demographic and economic factors. In down-ballot primary and runoff elections in Texas, the ballot order effect is huge.
Section 1. Background.
Texas holds general elections for offices elected on a partisan basis in November of evennumbered years. In these elections ballot order is based on each party's votes in the previous gubernatorial election, and thus is not randomized. Party primaries, held the previous March, and primary runoffs, held in May, are another matter. Texas Elections Code 172.082 requires that:
(a) The order of the candidates' names on the general primary election ballot for each county shall be determined by a drawing.
(b) The county executive committee shall conduct the drawing unless it provides by resolution that the drawing be conducted by the primary committee.
(c) The drawing shall be conducted at the county seat not later than the 10th day after the date of the regular filing deadline for the general primary election.
(d) Each candidate affected by a drawing is entitled to be present or have a representative present at the drawing.
(e) The county chair shall post notice of the date, hour, and place of the drawing for at least 24 consecutive hours immediately before the drawing begins. The notice shall be posted on the bulletin board used for posting notice of meetings of the commissioners court. If the party maintains an Internet website, the party shall post the notice on the party's website. All candidates who provide an e-mail address on their filing form shall be notified electronically.
If one could design a field experiment to gauge the size of the ballot order effect, it would replicate this procedure: conduct elections with the same candidates in multiple jurisdictions, choosing their ballot order at random in each one. Surprisingly, this "experiment" appears to be unique in the literature. Three of the states studied previously, Ohio, New York, and North Dakota, use a precinctlevel rotation system, moving the first name to last in each successive precinct. California uses a rotation system for state offices, rotating the order among its eighty assembly districts, and a single order for local elections. Though the rotation system engenders some empirical complications (see Alvarez, Sinclair, and Hasen, 2006; Ho and Imai, 2008, and Pasek et al., 2014 , for further detail), it is legitimate for analysis. The primary empirical advantages of county-level randomization is that it removes these empirical complications and allows county-level demographic and economic variables to be included in the analysis, both as controls and as moderators of the ballot-order effect. In addition, the randomization itself is of interest, as we shall see. County, for the March 2014 primary. Federal races, for the U.S. Congress, are listed first, followed by state offices elected statewide, such as Governor. These are followed by state offices elected regionally, such as State Representative, District Court Judge, or Appeals Court Justice, which, in turn, are followed by county offices including District Judge (the chief county official, and not a judge in the traditional sense) or County Clerk, followed by a subset of precinct-level offices such as County Commissioner, Constable, or Justice of the Peace (many counties have four of each). Non-partisan elections for city councilmen, school trustees, board members of hospital districts, etc., are held on a different date in May, or in November, and thus do not appear on primary or runoff ballots. Note that incumbents are not identified on the ballot. Among state executive positions, however, only one incumbent ran for re-election (Republican Lt. Governor David Dewhurst, who lost in the runoff).
Our analysis includes only those state offices elected statewide, along with the one federal 4 office selected statewide in 2014, U.S. Senator. These state offices include high-profile contests for the two most powerful executive positions in Texas government, Governor and Lt. Governor (traditionally considered more powerful than the Governor), which attract great attention and wellknown, well-funded candidates. Other positions include other executive offices such as Land Commissioner or Comptroller, a seat on the Railroad Commission (which regulates the oil and gas industry), and several places on each of Texas's two highest courts, the Supreme Court (for civil cases) and the Court of Criminal Appeals (for criminal cases). This amounts to a total of twenty-four different contests for fourteen different positions, involving a total of fifty-nine candidates.
It is worth nothing that Hardin County, with 55,000 people, is three times as populous as the median Texas county. Even using the weighting scheme described below, the median is barely over 25,000. Sparsely populated counties dominate our sample. It is important to recognize that in these counties many voters will personally know, and may be related to, one or more of the candidates for local office. Many county offices, such as those listed above, are considered "good jobs" for that area, and candidates for these positions will often campaign extensively, door to door, farm to farm, or ranch to ranch, in order to be elected to them. (California, in contrast, has far fewer county offices on the primary ballot yet far more populous counties, differences that could substantially affect the social dynamics of primary elections.) In Texas, it is reasonable to expect some fraction of primary and runoff voters to be relatively unconcerned with, and uninformed about, statewide contests, especially those down-ballot. (The same holds true for runoffs, though to a lesser extent, as many local contests are fully resolved in the primary.)
Formal evidence on this point, though limited, supports this claim. Campaign spending in 2014 can be obtained from the Texas Ethics Commission, the Texas Tribune, and various newspaper 5 articles. Major candidates for Governor and Lt. Governor, in both parties, spent around $5 million on the primary. In races further down-ballot, such as Agriculture Commissioner, top-tier candidates' primary spending ranged from $1-5 million, which is not large given Texas' size and population.
Campaign spending in judicial elections, in contrast, was very low. In the primaries for the Court of Criminal Appeals, for example, total spending-not for one candidate or one race, but by all seven candidates for all three contested seats combined-failed to top $200,000. In general, the cost per vote in the 2014 primaries was around $10 for up-ballot races, closer to $5 for other statewide, nonjudicial races, and pennies for judicial elections. As most of this spending goes to advertising, which communicates information about the candidates to voters, we can expect voters to know more about the candidates in up-ballot elections.
Polling evidence, though similarly limited, also supports this claim. The only primary poll available, conducted by the Texas Tribune in early February, 2014, asked about several statewide races, and recorded the fraction of respondents without a strong candidate preference ("which of the following candidates would you vote for, or haven't you thought about it enough to have an opinion?"). In the Republican primaries for U.S. Senator, Governor, and Lt. Governor, around 30% of voters had no strong preference; in those for Attorney General and Comptroller, the percentages were around 50%. Voters' preferences over candidates were more formed for the high-profile, upballot races. Unfortunately, as the poll only queried about a limited number of races, a similar comparison cannot be made on the Democratic side or with judicial contests.
Finally, the vote itself suggests that voters' preferences are more formed for up-ballot contests: as one moves to contests further down-ballot, more voters abstain from registering a preference. The Republican primaries for Governor and Lt. low-profile, "down-ballot" contests such as those for judicial positions. Similarly, we can also estimate how the magnitude of the ballot order effect relates to county characteristics, as discussed below.
Section 3. Methods.
Because ballot order is randomly determined, the most natural approach for analyzing the data 4 With no controls and two candidates, the matrix of independent variables, Z, in the regression specified below has ones in the first column and the variable FIRST in the second column. The variance of OLS coefficients is ó² å (Z T Z) -1 , where ó² å is the variance of the error term. If there is no ballot order effect, then ó² å equals the variance of either candidate's vote share, ó² s . Thus, given N counties with ballot order determined randomly in each county, in the limit Z T Z equals a diagonal matrix with N as the first element on the diagonal and N/2 as the second element. Using these facts is it straightforward to calculate that the standard deviation of the estimate of the slope coefficient is approximately [2ó² s /N]^½. In the data ó s . nine percentage points, and N = 254 counties, so the above expression equals about 0.8 percentage points.
(1) (2)
would appear to be analysis of variance, with ballot order being the "treatment." However, because vote shares are proportions, the assumptions for an analysis of variance are not met (Jaeger, 2008) .
The preferred alternative is regression, which also allows control variables that can influence candidates' vote shares to be included in the analysis.
This approach is most easily illustrated for a runoff election between two candidates, Adams and Jones, with the candidate who is listed first on the ballot determined at random in each county.
The regression posits that the vote share received by Adams, A, is related to ballot order and control variables X as follows:
where FIRST equals 1 if Adams is listed first on the ballot and zero otherwise, å is an error term, and á, â, and ä are coefficients. The subscript c indexes counties. The ballot order effect implies â > 0, which is the alternative to the null hypothesis of â = 0.
For an election with multiple candidates, a set of â coefficients, â 1 , â 2 , etc., capture the effect of each ballot position on the vote share relative to the omitted category, which is being listed last.
A separate regression is estimated for each candidate but one; we adopt the convention of omitting the candidate who received the fewest votes. Thus, for an election with T candidates, the system to be estimated is as follows: This system is estimated with seemingly unrelated regression, to account for those intercandidate correlations in popularity that are not captured by our controls (see Alvarez, Sinclair, and Hasen, 2006) . The counties are not, and should not be, weighted equally. Following the turnout literature (for example, Grant, 1998) , candidates' vote shares vary across counties not only because of differences in their popularity, but also because of "sampling error," that is, variation in which voters decide to go to the polls. Furthermore, this sampling error differs even among candidates in the same contest in the same county. 5 While this latter source of variation is minor in jurisdictions with even one hundred voters, 220 of the elections in our sample have fewer than one hundred voters, and 33 have fewer than ten. Fortunately, simulations discussed in Appendix A, below, indicate that a simple formula gives nearly optimal weights. This formula, in which the weight equals one half the base-10 logarithm of the number of voters, is utilized in our estimations.
Also, this system estimates a single parameter for the effect of each ballot position on vote share, and does not try to estimate separate ù parameters for individual candidates. In a two candidate election, this would be pointless: the estimate of â would be identical if the regression were specified in terms of Jones' ballot position and vote share instead of Adams'. But a similar equivalence principle holds for multi-candidate elections as well. Elections are zero sum: the sum of candidates' vote shares must equal one. Randomly interchanging the ballot order of any two candidates' ballot positions cannot increase the sum of candidates' vote shares. Appendix B shows that this implies that the ballot order effect should be equivalent across all candidates in that election.
This can be tested by estimating a slight generalization of equation (2), which allows separate ù coefficients for each candidate, and treating the hypothesis that these effects are equivalent across candidates as the null. This restriction was rarely rejected (2% of the time at the 5% level), so we simply impose it at the outset.
Section 4. Results.
Randomization. Table 4 presents evidence on the degree to which ballot order is, in fact, random.
Two candidate races are listed in Table 4a , with selected results for multi-candidate races following in Table 4b . With important exceptions, to be discussed momentarily, ballot order generally appears to be randomized. In two candidate races, for example, the more fortunate candidate is listed first on the ballot about 52% of the time, which is well within two standard errors of 50%. In multicandidate races, similarly, the fraction of ballots on which each candidate is listed first typically approaches the reciprocal of the number of candidates. This should not be surprising, as there was an informal enforcement mechanism: the presence of candidates at the drawing of ballot order, which is reasonably common, and which increases the chances that this drawing is conducted in accordance with state law.
With dozens of candidates and races, one must cast a jaundiced eye on small p-values: some null hypotheses will probably be rejected due to random chance. Governor and Lt. Governor, as well as in two down-ballot races.
For multi-candidate races, a test of the joint hypothesis of ballot order randomization across all candidates in the same contest should also be presented. Standard tests for the equality of proportions do not apply, however, because the distributions of ballot order across candidates in the same contest are not independent, and the overall proportions of ballot order are known. The correct test, which takes these facts into account, is the Fisher exact test, which calculates the probability of the given distribution of ballot orders across all candidates in a given contest and rejects the null hypothesis of randomness for distributions that are sufficiently improbable. For races with more than three candidates, however, this test is computationally intensive and would rarely execute. 6 Table 4b presents the results, when available. With one exception the null of random ballot order determination could not be rejected.
Each With these findings in hand, we first conduct our basic estimations, then examine the extent of bias, and then explore how the ballot order effect relates to demographic and economic variables.
Basic Results. utilizes the model laid out above, and is our focus in this subsection. While it would be typical to begin with unconditional means, these will be used as an indirect check for bias, and hence will be discussed, along with the other estimates, in the next subsection. The coefficient estimates on the control variables, which differ for each candidate in each election, are not listed. Collectively, they typically explain one-quarter to one-third of the variance in candidates' vote shares.
We first discuss the estimates for "first position": that is, being listed first on the ballot instead of last. Across all twenty-four contests, the effect is invariably positive and, with two exceptions in runoff elections, statistically significant. The smallest effects are found in high-profile, highinformation races: the Republican primary for U.S. Senator, which featured the incumbent, John
Cornyn; the governor's race, which featured long-time Attorney General Greg Abbott; and Land
Commissioner, which featured well-known political newcomer George P. Bush. In these races the ballot order effect is only one or two percentage points.
Larger estimates obtain for most "medium-profile, medium-information" races such as
Comptroller, Railroad Commissioner, or the Democratic nominee for U.S. Senator. Most of these fall in a fairly tight band that ranges from three to five percentage points. Estimates are even larger in the low-profile, low-information judicial elections, generally ranging from seven to ten percentage points. Overall, the ballot order effect tends to be larger in contests that receive less attention and in which voters are likely to know less about the candidates on the ballot.
We now turn to the other positions on the ballot, which pertain in races with more than two candidates. In these estimates two regularities appear. First, the effect declines monotonically in ballot order, with second position being less beneficial than first position, third less beneficial than second, and so on. Second, the change also declines monotonically: the difference in the ballot order effect between first and second position is larger than that between second and third position, and so on. Beyond third position the ballot order effect is always small, often insignificant, and occasionally slightly negative.
Overall, the ballot order effect is consistently observed across these twenty-four races. Within each race, as one moves higher on the ballot, one's vote share increases at an increasing rate; the 15 largest effect always occurs at first position. The effect sizes range from as little as one percentage point to as much as ten, with larger effects found further down-ballot.
Bias. Because the deviations of ballot order from random are fairly small, except for the Alameel/Rogers runoff, bias will only be substantial if these deviations are closely related to the error term. Two of the largest deviations are in the Democratic Gubernatorial Primary and the Republican Primary for Chief Justice of the Supreme Court, two-candidate races in which the eventual winner was listed first on roughly 56% of the ballots. We imputed the resulting bias assuming that fully 6%
of counties reversed ballot order to favor these candidates, and that the error term in these counties equaled the median positive residual among those counties that listed these candidates first on the ballot. Under these strong assumptions, the resulting bias was only two percentage points.
In practice, however, the bias appears to be much smaller than this. We gauge its extent by both adding and subtracting controls from our basic regression specification. The first approach is to simply remove all controls from the specification above, which is equivalent to calculating the weighted means of candidates' vote shares by ballot position, and then taking their difference. To the extent that ballot order determination is related to candidate popularity, this uncontrolled estimate should be notably larger than the estimate with controls, because these controls typically explain onequarter to one-third of the variance in candidate popularity.
This almost never happens, however. The estimates are found in the top number in each cell of Table 5 , in parentheses. The coefficient differences are almost always quite small, and are negative as often as they are positive. Only two deviations exceed one percentage point. These occur in two up-ballot Democratic races: the highly non-randomized Senate Runoff mentioned earlier, along with the gubernatorial Primary, in which the uncontrolled estimate is nearly four percentage points higher than the controlled estimate. This suggests that, were there further measurable predictors of candidate popularity, the estimated ballot order effect in these races would be diminished yet further.
The others would remain more or less the same.
Thus, if there is systematic bias due to ballot order manipulation, it must be unrelated to observable predictors of vote share. We can investigate this using the ballot order in other races-specifically, races in which ballot order has been manipulated across the state. As Appendix B shows, controlling for ballot order in these races can, under somewhat simplified but reasonable assumptions, remove not just some but all bias in the estimates. We thus incorporate the most unbalanced Democratic ballot order, that of eventual nominee David Alameel for in the runoff for Senate, as a control in all other Democratic races. Similarly, we incorporate the two most unbalanced
Republican ballot orders as controls in the Republican races: dummies for whether Greg Abbott and Dan Patrick, both eventually elected as Governor and Lt. Governor, were listed first on the primary ballot. Our estimates suggest that about 2/3 of the counties listing Alameel first did so deliberately, as did nearly 1/4 of the counties listing Abbott and Patrick first.
The coefficient estimates are found in the bottom number in each cell of Table 5 , in brackets.
Upon inclusion of these controls, the estimates change very little from those above them. Thus, with few exceptions, both bias checks indicate that most estimates are little affected by bias. In Texas, the ballot order effect is real, and in down-ballot judicial elections, it is huge.
Influences on the Ballot Order Effect. Two potential influences on the size of the ballot order effect can be gauged using the results in Table 5 : party and election type. Comparing Democratic and Republican races suggests a larger effect in the former, as found by Ho and Imai (2008) , but the number of races available to compare is small. Comparing runoffs to primaries, the effects appear to be smaller in runoffs, which feature fewer, better-informed voters. But the difference is not large.
We can examine more formally whether the ballot order effect is sensitive to demographic or economic variables. To do so, we focus on the fourteen two-candidate races, and conduct regressions that append, to our original specification, interactions of the "first on ballot" dummy with the following county-level variables: the percentage of the population that is Anglo, per capita income, the percentage of households that own their own home, the percentage of adults that have graduated from high school and from college, and the logarithms of population and area. As in equation (1), the estimates do not depend on which candidate is considered the reference point. These calculations indicate that the magnitude of the ballot order effect is not meaningfully influenced by any of these controls. None take the same sign in at least two-thirds of the fourteen contests, and only one is significant with the same sign in at least one-third of the contests. This variable, the percentage of households owning their own home, also has the largest the influence on the ballot order effect. But this influence is modest: a one standard deviation increase in this variable decreases the ballot order effect by just over one percentage point. As homeowners have a greater financial stake in the quality of governance and are more likely to turn out to vote (Grant, 1998) , this finding supports an information interpretation of the ballot order effect. Still, it remains accurate to say that people are more alike than different in the way that ballot order influences vote share.
Section 5. Discussion and Conclusion.
A large literature in behavioral economics indicates that individuals' choices respond to the way that they are framed, and our results confirm that voting is no exception. The very large effects found in the lower-profile races studied here indicate that, in low-information environments, framing can substantially influence these choices.
Our estimated effects are, in a way, both the same as those found in the two other studies of primary elections, and larger. In high-profile, high-information Republican up-ballot primaries, the ballot order effect of one to two percentage points resembles those found for similar elections by Koppell and Steen (2004) for New York City's 1998 Democratic Primary and by Ho and Imai (2008) for a range of California primaries. Similarly, our estimated effect for other state executive positions, three to five percentage points, resembles those of Ho and Imai (2008) for Attorney General and
Controller. On the other hand, our findings for judicial elections are far exceed anything in the modern U.S. literature, for primary elections or anything else. The only comparable primaries studied, by Koppell and Steen (2004) , are for local judges in New York City. There the effect is half as large.
The most prevalent theory of the ballot order effect is "satisficing": due to mental fatigue, voters choose the first acceptable option in down-ballot races, rather than choosing the candidate they most prefer. The simplest incarnation of this theory has four implications: 1) the ballot order effect should decline at a declining rate, 2) it should be positive for all ballot positions, relative to the last, 3) the difference in the ballot order effect between successive ballot positions should not depend on the number of candidates, and 4) ballot order effects should be larger for more popular candidates.
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Only the first is supported in our estimates. Meredith and Salant (2013) also cast doubt on satisficing. Miller and Krosnick (1998, pp. 293-295 ) discuss psychological evidence for "primacy effects," which predispose individuals towards "selecting the first object considered in a set," arguing that they should be stronger when voters know less about candidates. Our results are consistent with primacy effects of this type: the magnitude of the ballot order effect is typically larger in less prominent contests that also feature lower campaign spending and more voter abstention. Like us, Brockington (2003) and Pasek et al. (2014) find that the ballot-order effect is larger when voters are less informed about the candidates in that contest, a finding confirmed in a recent experimental study by Kim, Krosnick, and Casasanto (2015) .
Information could also explain differences in ballot order effects across election type. Miller and Krosnick argue that primacy effects should be larger "in races that do not offer voters heuristic cues, such as [the] party affiliations of the candidates." This would explain the smaller ballot order effects observed in studies of general elections. Similarly, the ballot order effect is somewhat smaller in runoffs, whose voters are fewer in number but probably better-informed. Conversely, it would also explain evidence (Ho and Imai, 2008; Chen et al., 2014) that the ballot order effect is somewhat larger in Presidential election years, which attract additional voters who are less-informed about down-ballot contests. The general implication of these findings is that the magnitude of ballot order 7 If every candidate is equally likely to be acceptable to voters with probability p, the ballot order effect in position j=1..J equals p(1-p) j-1 -p(1-p) J-1 . One can easily confirm that this expression satisfies the first three implications, while the fourth follows whenever candidates are not all equally acceptable. 20 effects can be quite context-specific. This point has been somewhat obscured by the dominance of general elections in the literature, and one focus of future studies should be to discern the magnitude of ballot order effects in arenas in which they are more likely to be substantial, as encouraged by Alvarez, Sinclair, and Hasen (2006) .
In an ironic twist of fate, we were recently able to follow our own suggestion, with the March, 2016 Texas Republican primary, held just after the first draft of this paper was completed. Featuring a highly visible Presidential race, it drew twice as many voters as in 2014-and had contests for three Supreme Court positions, one of which was between Paul Green and Rick Green, two men with common first names and identical last names.
8 It was The Perfect Storm, and our logic implies that this should lead to large ballot order effects. This is immediately evident in the histogram of county vote shares presented in Figure 2 The substantial ballot order effects in down-ballot races are matched by high rates of voter abstention, mentioned in Section 1. One argument for voter abstention is that it is wiser for the uninformed voter to leave the final choice to the "wisdom of the crowd." The presence of ballot order effects, however, implies that the optimal choice is not to abstain, but to vote for the candidate furthest down the ballot. This helps to offset the ballot order effect, which obscures the crowd's wisdom. Meredith and Salant (2013, p. 193) , in their study of thousands of local California elections, find that officials "who were elected from the first ballot position are more likely to lose in the next election,"
suggesting that candidates elected because of a boost from ballot position are indeed less effective.
Texas' randomization of ballot order should-if implemented as designed-largely cancel out ballot order effects at the state level, since candidates' mean ballot order will tend to converge. Still, some residual effects will linger, because ballot order will rarely be perfectly balanced and because the populations of Texas counties are quite skewed. 9 Nonetheless, despite these effects and the absence of full randomization in the 2014 primaries and runoffs we analyzed, the final outcome was never effected. The winning margins were too large. This was true in the general election as well, despite the fact that ballot order there is not randomized. The partisan skew towards Republicans was far too large to be reversed by ballot order effects. Nonetheless, the size of the effects uncovered here is clearly large enough to justify some form of ballot order randomization or rotation in those states that have not yet adopted it, as argued by most papers in this literature.
The evidence of ballot manipulation in a few of the races we studied testifies to county chairs' belief that ballot order effects are genuine, a belief that is easily confirmed anecdotally by talking with politically active individuals in the state. Because of the size of the ballot order effect, especially in down-ballot races, reasonable steps should be taken to reduce the incidence of manipulation. One such step has already been taken: as of 2016, Texas' Secretary of State is now required to maintain a website that lists candidate filings by county, which should be entered by county chairs in ballot order, and from which the degree of randomization statewide can be more easily determined.
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Another simple step would be to modify Texas Elections Code 172.082 (e) to require more than twenty-four hours notice of a ballot order drawing. This would increase the chances that candidates can designate a representative to attend-a non-trivial feat, given Texas' size and remoteness, for candidates running statewide. In addition to these formal mechanisms are two informal mechanisms:
public opinion, influenced in part by media coverage of an early draft of this paper across the state, and pressure on county chairs and executive committees from the state parties.
In our subjective view, the political process in Texas is surprisingly intimate and dynamic for a state of Texas' size and population and the many public offices filled by the power of the vote. The integrity of this process requires true randomization of ballot order across counties, so that its effects can even out to an appreciable degree. Otherwise the consequences could be substantial, because in
Texas down-ballot primary elections, the ballot order effect is huge.
The table below compares simulated weights with the approximation used in this paper. In the simulations, a latent variable, "candidate popularity," is assumed to be normally distributed across counties with a specified mean and standard deviation. This popularity is treated as the probability that each voter within each county votes for that candidate. From these assumptions the variance of vote shares in different sized electorates is easily calculated.
Scenario One (see note) Scenario Two (see note)
Number of Voters Note: In Scenario One, county random effects have a standard deviation of three percentage points, and there are four candidates: Candidate A is preferred by 45% of the electorate (though not necessarily 45% of all votes cast), Candidate B is preferred by 30% of the electorate, Candidate C is preferred by 15% of the electorate, and Candidate D, who is preferred by 10% of the electorate, is omitted from the regression analysis. In Scenario Two, county random effects have a standard deviation of seven percentage points, and there are the same four candidates as before. In both scenarios, weights are normalized so that they equal one for Candidate B in a one-hundred vote election.
Appendix B. Implications of Elections Being Zero Sum for the Ballot Order Effect.
The demonstration is conducted for a three-candidate election, and can be extended by induction. Allowing the ballot order effect to differ across candidates yields the following system: where S indicates the candidate's vote share, FIRST is a dummy for being listed first on the ballot, SECOND is a dummy for being listed second on the ballot, á, â, and ã are coefficients, and å is an error term. The subscripts 1, 2, and 3 refer to the three candidates in the election.
For elections to be a zero sum game, any re-arrangement of ballot order should not be predicted to increase the total vote share, S 1 + S 2 + S 3 , which must equal one. Assuming the system above and an initial ballot order of 1, 2, 3, the following re-arrangements of ballot order imply the following changes in total vote share, which must equal zero for elections to be zero-sum:
It is a simple matter to verify that these restrictions together imply that â 1 = â 2 = â 3 and ã 1 = ã 2 = ã 3 .
Appendix C. Bias Correction Using Other Races' Ballot Order.
For simplicity, imagine two, two candidate races, Race 1 and Race 2. Evidence indicates that the "establishment" candidate is favored in the ballot order in Race 1. Let F 1 equal a dummy variable indicating whether this candidate is listed first on the ballot. Then:
where c indexes counties, and B is an indicator variable indicating whether the county chair favors the establishment candidate in determining ballot order. If this candidate is listed second on county c's ballot, B c = 0. If they are listed first, one can easily show that P(B c = 1) = 2 -1/E(F 1 ), with the expectation taken across all counties.
In Race 2, Adams is also the "establishment" candidate, though county chairs may be more or less likely to favor Adams in determining ballot order than they were in Race 1. Setting aside all controls, the vote share of Adams in Race 2, A, is determined as follows:
where F 2 is a dummy variable indicating whether Adams is listed first on the ballot and å is an error term. The unobserved term öB c reflects potential bias introduced when county chairs' favoritism in determining ballot order is related to Adams' popularity in that county. Then:
Is it easy to confirm that E(A|F 1 =1,
Thus, under these assumptions, the following regression yields unbiased estimates of â:
This regression, with controls, generates the bracketed estimates presented in Table 5 . Note: The last position on the ballot is indicated with a zero. If a zero is missing, the race had five candidates. The bracketed estimates control for ballot position in the Democratic Senatorial Runoff, for Democratic races, and for Republican races, dummies for whether Greg Abbott was listed first on the ballot for Governor, and whether Dan Patrick was listed first on the ballot for Lt. Governor. The χ² test of the null hypothesis of equal proportions yields a test statistic of 0.35, which fails to reject with a p-value of 0.56. The likelihood ratio test of the null hypothesis that Paul Green's being listed first is unrelated to the independent variables described in the text yields a χ² statistic of 14.14 with 16 degrees of freedom, which fails to reject with a p-value of 0.59.
(c) Regression Results.
With control variables, the coefficient estimate on FIRST in equation (1) 
